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IN THE CLAIMS 

1 . (Currently amended) A managing method to be executed by a 
management computer connected to a computer and to_a storage apparatus through 
a network, said storage apparatus having plural logical devices, th e managing 
method comprising the steps of: 

allocating a otorago area first logical device of predetermined capacity from a 
storage pool of unallocated logical devices of the otorago aroa of caid storage 
apparatus to said computer; 

obtaining the capacity utilization of each otorago area logical device allocated 

to said computer; 

calculating an estimated future capacity utilization which is estimated from the 
capacity utilization of said each otorag o area logical device; afld 

if the capacity of said allocated first logic al device is greater than the 
estimated future capacity utilization bv a determ ined amount, allocating a second 
logical device of predetermined capacity from th e storage pool to said computer, 
releasing the allocation of the first logical device to said computer, and returning the 
first logical device to the storage pool, wherein the capacity of said second logical 
device is less than the capacity of said first logica l device and greater than or equal 
to said estimated future capacity utilization; and co l l e cting a storage aroa in wh i ch 
tho d i ff e rence botweon th e capacity of sa i d a ll ocat e d storag e aroa and sa i d 
e stimated capac i ty ut i l i zation when tho capac i ty of sa i d al l ocated otorago aroa is 
groator than oa i d estimated capacity ut ili zat i on 
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if the capacity of said allocated first logical device is greater than o r equal to 
the estimated future capacity utilization but less than the sum of the estimated future 
capacity utilization plus the determined amount, retain ing the allocation of said first 
logical device to said computer . 

2. (Currently amended) The managing method according to claim 1 , wherein 
oa i d coll e ct i ng stop i nc l udes th e st e ps of: 

a ll ocating a second storag o ar o a of capac i ty equ a l to or gr e at e r than sa i d 
o ctimotod capac i ty util i zation and cma llo r than tho capacity of allocated first otorage 
aroa to sa i d comput e r; and 

if the capacity of said allocated first logical device i s greater than the 
estimated future capacity utilization bv a determ ined amount, the managing method 
further comprises the step of copying data stored in said first logical device to said 
second logical device, wherein said copying step is completed before performing 
said step of releasing the allocation of said first storago area logical device to the 
computer after th o copying of data of said f i rst storago area to sa i d socond storage 
aroa is t e rm i nat e d . 

3. (Currently amended) The managing method according to claim 2, whoro i n 
said collecting stop further i nc l udos further com prising the step of giving 

commands to said storage apparatus so as to execute the copying of the data of 
said first storago area logical device to said second storago area logical device. 
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4. (Currently amended) The managing method according to claim 3, wher ei n 
oaid co ll ecting step furth e r inc l ud e s further comprising the step of reducing the 

size of a file system made in the first ctorag e area logical device before the data 
copying is executed by the storage apparatus. 

5. (Currently amended) The managing method according to claim 2, whoro i n 
said coll e ct i ng stop further i nc l udes further comprising the step of giving 

commands to said computer so as to execute the copying of the data of said first 
otorago area logical device to said second otorag o ar e a logical device. 

6. (Canceled) 

7. (Currently amended) The managing method according to claim 1 , whore i n 
said co ll ecting stop furth e r includes further comp rising the step of judging 

whether co l lection of a ctorago area releasing th e allocation of the first logical device 
is possible on the basis of a flag for ovory a ll ocated storage area . 

8. (Currently amended) The managing method according to claim 1, further 
i nrs i i iriing a step comprising the steps of: 

obtaining a value indicating the number of write I/O operations of each 
storage area logical device allocated to said computer, and 
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said col le ct i ng st e p i nc l ud e s th e st e ps of: 

assigning sa i d storage area each logical device having 0 as said write I/O 
number value for archive , and a l locat i ng a s e cond storag e ar e a of low cost a nd 
hav i ng a capacity equal to or great e r than sa i d est i mat e d cap a c i ty ut i l i zat i on and 
cma ll or than tho capac i ty of sa i d a ll ocated first storage aroa to sa i d computor; and 

ro l oas i ng th e a l locat i on of sa i d f i rst storag e aroa to th e computor aft e r th e 
copying of tho data of sa i d f i rst storage aroa to sa i d second storage area i s 
t e rm i n a t e d . 

9. (Currently amended) The managing method according to claim 1, 
wherein said management computer is connected to plural storage 

apparatuses each having plural logical devices , and said management computer 
includes a memory for holding storing a device management table for managing the 
allocating states of the s torag e area logical devic es of each of said plural storage 
apparatuses is provid e d , and 

wherein said step of allocating said storag e area first logical device to said 
computer comprises a ll ocating sa i d storogo aroa allocates said first logical device to 
said computer on the basis of said device management table. 

10. (Currently amended) The managing method according to claim 1, 
wherein 
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said step of calculating said estimated future capacity utilization compr i s e s 

calculating calculates the estimated future capacity utilization on the basis of the kind 

ii 

of [[an]] application for utilizing each stor a g e a re a logical device, access 
characteristics or the degree of importance of stored data in addition to the capacity 
utilization of said each otorago ar e a logical device. 

1 1 . (Currently amended) The managing method according to claim 1 , 
wherein 

on the basis of the capacity of said allocated otorag o area first logical device 
and said estimated future capacity utilization, a proper state of the capacity of said 
allocated first storage area is displayed. 

12. (Currently amended) a managing program embodied on a computer- 
readable medium, said managing program to be executed by a management 
computer connected to a computer and to a storage apparatus having plural logical 
devices a memory unit through a network, for executing: 

a procedure for allocating a o torago area first logical device of predetermined 
capacity from a storage pool of unallocated lo gical devices of the storag e a r e a of 
said storage apparatus to said computer; 

a procedure for obtaining the capacity utilization of each otorago ar e a logical 
device allocated to said computer; 
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a procedure for calculating an estimated future capacity utilization which is 
estimated from the capacity utilization of said each G torage area logical device; and 

a procedure for allocating a second logical device of predetermined c apacity 
from the storage pool to said computer, releasing the allocation of the firs t logical 
device to said computer, and returning the first logical device to th e storage pool, if 
the capacity of said allocated first logical device is greater than the estimated future 
capacity utilization bv a determined amount, wherein t he capacity of said second 
logical device is less than the capacity of said first logical device an d greater than or 
eoual to the capacity of said estimated future capacity : and for retaining the 
allocation of said first logical device to said comp uter, if the capacity of said allocated 
first logical device is greater than or eoual to the estimated f uture capacity utilization 
but less than the sum of the estimated future capacity p lus the determined amount 
co llo cting a otorago aroa in wh i ch tho d i fforonco botwoon tho cap a c i ty of sa i d 
a ll ocat o d storag o area and o aid ost i matod capac i ty ut ili zation when tho capacity of 
pa i d allocat e d storage aroa i o greater than sa i d oot i matod capacity ut il ization . 

13. (Currently amended) A memory medium readable by a management 
computer connected to a computer and to a storage apparatus having plural logical 
devices through a network, and storing a managing program to be executed by the 
management computer, wherein tho memory med i um stores the managing program 
for ox e cut i no comprises the following pr o cedures : 
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a procedure for allocating a otorag e ar e a first logical device of predetermined 
capacity from a storage pool of unallocated logical devices of the storag e ar e a of 
said storage apparatus to said computer; 

a procedure for obtaining the capacity utilization of each storag e ar e a logical 
device allocated to said computer; 

a procedure for calculating an estimated future capacity utilization which is 
estimated from the capacity utilization of said each stor a ge ar e a logical device; afld 

a procedure for allocating a second logical device of predetermined capacity 
from the storage pool to said computer, releasing the allocation of the first logical 
device to said computer, and returning the first logical device to the storage pool, if 
the capacity of said allocated first logical device is greater than the estimated future 
capacity utilization by a determined amount, wherein the capacity of said second 
logical device is less than the capacity of said first logical device and greater than or 
equal to the capacity of said estimated future capacity; and for retaining the 
allocation of said first logical device to said computer, if the capacity of said allocated 
first logical device is greater than or equal to the estimated future capacity utilization 
but less than the sum of the estimated future capacity plus the determined amount 
co l l e ct i ng a storago aro a in wh i ch th o d i ff e rence b o twoon th o capacity of sa i d 
a ll ocatod storag o aroa and sa i d est i mat e d capacity ut il izat i on whon tho capacity of 
sa i d a l located storago aroa is groator than sa i d estimated capacity ut il izat i on . 
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14. (New) A managing method to be executed by a management computer 
connected to a computer and to a storage apparatus through a network, said storage 
apparatus having plural logical devices, the managing method comprising the steps 
of: 

setting a lower limit securing ratio and an upper limit securing ratio in a data 
management table, based on characteristics of data to be stored in a logical device 
of said storage apparatus; 

allocating a first logical device of predetermined capacity from a storage pool 
of unallocated logical devices of the storage apparatus to said computer, said 
capacity being greater than or equal to said lower limit securing capacity and less 
than or equal to said upper limit securing capacity; 

monitoring and periodically obtaining a current capacity utilization of said first 
logical device allocated to said computer; 

estimating a future capacity utilization of said first logical device, said 
estimated future capacity utilization being calculated from the capacity utilizations 
periodically obtained for said first logical device; 

multiplying the estimated future capacity utilization by the lower limit securing 
ratio and by the upper limit securing ratio to obtain a lower limit securing capacity 
and an upper limit securing capacity, respectively; 

if the capacity of the allocated first logical device is less than or equal to the 
upper limit securing capacity, and if the capacity of the allocated first logical device is 
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greater than or equal to the lower limit securing capacity, retaining the allocation of 
the first logical device to the computer, 

if the capacity of the allocated first logical device is greater than the upper limit 
securing capacity or less than the lower limit securing capacity, determining whether 
a change in logical device allocated to the computer can be made; 

if it is determined that the change in logical device allocated to the computer 
can be made, allocating a second logical device of predetermined capacity from the 
storage pool to said computer, releasing the allocation of the first logical device to 
said computer, and returning the first logical device to the storage pool; and 

if it is determined that the change in logical device allocated to the computer 
cannot be made, setting in the data management table an indication that the 
capacity of the allocated first logical device is excessively large if the capacity is 
greater than the upper limit securing capacity, or an indication that the capacity of 
the allocated first logical device is excessively small if the capacity is less than the 
lower limit securing capacity. 

15. (New) The managing method according to claim 14, wherein said 
estimating step is performed by linearly extrapolating the capacity utilization to a 
future time point from at least two time points of monitoring and obtaining a current 
capacity utilization. 
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16. (New) The managing method according to claim 14, wherein if the 
estimated future capacity utilization is less than a maximum capacity utilization 
previously obtained for said first logical device by said monitoring and periodically 
obtaining step, the estimated future capacity utilization is set to a maximum capacity 
utilization previously obtained. 

17. (New) The managing method according to claim 14, further comprising 
the step of setting the estimated future capacity utilization to the most recently- 
obtained current capacity utilization. 

18. (New) The managing method according to claim 14, wherein if the 
capacity of said allocated first logical device is greater than the estimated future 
capacity utilization by a determined amount, the managing method further comprises 
the step of copying data stored in said first logical device to said second logical 
device, wherein said copying step is completed before performing said step of 
releasing the allocation of said first logical device to the computer. 

19. (New) The managing method according to claim 14, further comprising 
the step of reducing the size of a file system made in the first logical device before 
the data copying is executed. 
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20. (New) The managing method according to claim 14, wherein said step of 
calculating said estimated future capacity utilization calculates the estimated future 
capacity utilization on the basis of the kind of application for utilizing each logical 
device, access characteristics or the degree of importance of stored data in addition 
to the capacity utilization of said each logical device. 
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